Protection against lethal viral infection by vaccination with nonimmunodominant peptides.
CTL response of H-2b mice to influenza PR8 virus is directed against the nucleoprotein (NP)-derived immunodominant 366-374 (NP366PR8) peptide presented by the Db molecule. However, NP has three nonimmunodominant peptides corresponding to the 17-25 (NP17), 55-63 (NP55), and 97-105 (NP97) sequences that have the Db consensus motifs and bind to the Db molecule with an intermediate (NP55) or low (NP17 and NP97) affinity. In a previous report, we have shown that NP55 peptide is naturally processed by infected cells. In the present work, we studied whether nonimmunodominant peptides can protect mice against viral infection. Antiviral protection was evaluated by measuring three parameters: survival after inoculation of a lethal dose of mouse-adapted PR8 virus, percentage of pulmonary lesions in surviving mice, and virus clearance from lungs of infected mice. Our results showed that immunization of B6 mice with nonimmunodominant peptides protected from PR8 virus infection, although less efficiently than immunization with the immunodominant NP366PR8 peptide. Protection was mediated by CD8 T cells. The efficacy of nonimmunodominant peptides correlated with their Db binding affinity; the low affinity binders NP17 and NP97 induced a weaker protection than the intermediate affinity binder NP55. A mixture of NP366PR8 and nonimmunodominant peptides gave a higher protection than NP366PR8 peptide alone. In conclusion, nonimmunodominant peptides protect against a viral infection with an efficacy that is proportional to their affinity for the restricting class I molecule.